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DETAILED ACTION 

Response to Amendment/Arguments 

1 . Claims 25-49 are currently pending. Claims 1-24 are cancelled. 

Applicant's arguments filed 8/10/09 have been fully considered but they are not 
persuasive. 

The applicant argues that the present specification at page 12, lines 4-10 also 
teaches that the generated energy EDH2n of the fuel cell stack 1 is equivalent to the 
output power of the fuel cell stack 1 . The applicant further argues that the generated 
energy EDH2n, of the fuel cell is equivalent to the output energy of the fuel cell stack 
and hence this value can be measured. For example, the generated energy EDH2n 
could be measured in a state where no purging is performed. The hydrogen partial 
pressure PH2n of the anode gas at the time of this measurement can be calculated 
from the measurement conditions. By plotting the pairs of EDH2n and PH2n, which 
show time-dependent variations, on a graph, a usable map corresponding to Figure 6 is 
easily obtained. 

In response, the examiner disagrees that a usable map corresponding to Figure 
6 is easily obtained by plotting the pairs of EDH2n and PH2n. The examiner agrees 
that there appears to be enough support for calculating the nitrogen partial pressure, 
PNn in the present specification. However, the specification does not disclose that the 
generated energy EDH2n of the fuel cell stack 1 is equivalent to the output power of the 
fuel cell stack 1 or that this value can be measured. The only description of the 



Application/Control Number: 10/554,317 Page 3 

Art Unit: 1795 

generated energy EDH2n is found on page 12, lines 4-5, which states that "the 
controller 1 1 determines variation AEDH2n in the generated energy EDH2n of the fuel 
cell stack 1 caused by a reduction in the hydrogen partial pressure PH2n". Further, it is 
also unclear how the hydrogen partial pressure, PH2n, is calculated because the water 
vapor partial pressure, PWSn, is unknown since there is no explanation of how a 
qualitative value for the water vapor partial pressure PWSn is obtained using the graph 
of Figure 5 which also has no units. 

The applicant further argues that one of ordinary skill in the art can generate a 
map through routine experimentation if provided with qualitative or relational information 
(e.g., the shape of a curve) between two parameters as shown in Figures 6 and 7. 

In response, the examiner maintains the contention that one of ordinary skill in 
the art would not be able to generate a map through routine experimentation if provided 
with qualitative or relational information (e.g., the shape of a curve) between two 
parameters as shown in Figures 6 and 7 without knowing how to determine the water 
vapor partial pressure, PWSn, which is necessary for calculating the hydrogen partial 
pressure, PH2n. In addition, the operating conditions of the fuel cell, also unknown, 
would be necessary for one of ordinary skill in the art to generate a map through routine 
experimentation. 

The applicant further argues that one of skill in the art can generate an 
approximation formula such as y = Ax2 + Bx + C from a shape of a curve showing a 
qualitative relation between two parameters x, y. By obtaining a couple of experimental 
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results (xi, yi), one can determine the coefficients A, B, C. Such an approximation 
process is well known in the art. 

In response, this argument appears to be based on the attorney's opinion and 
not based on any factual evidence. The examiner disagrees that such an 
approximation process is well known in the art. 

Further, the applicant argues that the specification also provides details on how 
to determine unknown parameter by performing simple experiments using the fuel cell 
stack illustrated in Figure 1 and described at page 5, line 16 through page 7, line 15. 
Thus, a skilled artisan would be able to generate the maps of Figures 6 and 7 with ease 
given this information. 

In response, the examiner disagrees that the specification also provides details 
on how to determine unknown parameter by performing simple experiments because 
there is insufficient detail in the specification on how to perform these "simple 
experiments" since none of the operating conditions of the fuel cell are disclosed. 

Therefore, upon further consideration, claims 25-49 stand rejected under the 
following 112, 1 st paragraph rejection. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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3. Claims 25-49 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

The scope/breadth of the claimed subject matter includes a control method of 
"calculating a first energy loss caused by an increase in a non-hydrogen component in 
the anode gas while the purge valve is closed" and "calculating a second energy loss 
which corresponds to an amount of hydrogen lost from the anode gas when the purge 
valve is opened". 

The nature of the claimed invention involves a method of removing impurity 
gases within the anode gas that is supplied to a fuel cell stack to enable an 
improvement in the power generating efficiency of a fuel cell system by setting the 
timing of such an impurity gas removal operation appropriately. 

One skilled in the art at the time of the application would have known a method of 
removing impurity gases by purging the gas in the anode recirculation passage in 
accordance with a decrease in hydrogen concentration of the anode gas, an increase in 
the impurity gases concentration of the anode gas, or a decrease in the output of the 
fuel cell system. 

The relative skill in the art would have included using sensors to determine the 
hydrogen gas concentration, impurity gases concentration, temperature, and pressure 
of the anode gas. 
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The information present in the current application, as originally filed, does not 
teach exactly how to make and use the claimed invention. The specification describes 
calculating a first energy loss by determining the variation AEDH2n in the generated 
energy EDH2n of the fuel cell stack 1 caused by a reduction in the hydrogen partial 
pressure PH2n. The controller refers to a map having the characteristic shown in 
Figure 6, which defines the relationship between hydrogen partial pressure PH2n and 
the generated energy EDH2n, to determine AEDH2n from the hydrogen partial pressure 
PH2n calculated during execution of the current routine and a hydrogen partial pressure 
PH2n_i calculated during execution of the previous routine. However, there is no 
explanation on how this map of EDH2n vs. PH2n is determined, nor are there any units 
for the generated energy EDH2n or hydrogen partial pressure PH2n. Specifically, there 
is no explanation on what variables are measured, what mathematical formula or 
equation is used to calculate the generated energy EDH2n, the fuel cell operating 
conditions that were used to generate the map, or the hydrogen partial pressure PH2n 
shown in Figure 6. Similarly, the specification also describes calculating a second 
energy loss by using a map having the characteristics shown in Figure 7 which defines 
the relationship between a variation in the hydrogen energy EDPn that is lost though 
purging, AEDPn, and purging interval, tn. Therefore, one skilled in the art would not be 
enabled to calculate the first energy loss and the second energy loss without additional 
guidance on how to determine the maps shown in Figures 6 and 7. 
Finally, one skilled in the art would not be able to make and use the claimed invention 
without undue experimentation. Without knowing the specifics on how to generate the 
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maps shown in Figures 6 and 7, one skilled in the art would require a considerable 
amount of experimentation that is not routine in the art. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571)272-0717. 
The examiner can normally be reached on M-F, 9:00AM to 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
TC 

/Jonathan Crepeau/ 

Primary Examiner, Art Unit 1795 



